Conversion of L-proline to pyrrolyl-2-carboxyl-S-PCP during undecylprodigiosin and pyoluteorin biosynthesis.
Several medically and agriculturally important natural products contain pyrrole moieties. Precursor labeling studies of some of these natural products have shown that L-proline can serve as the biosynthetic precursor for these moieties, including those found in coumermycin A(1), pyoluteorin, and one of the pyrroles of undecylprodigiosin. This suggests a novel mechanism for pyrrole biosynthesis. The biosynthetic gene clusters for these three natural products each encode proteins homologous to adenylation (A) and peptidyl carrier protein (PCP) domains of nonribosomal peptide synthetases in addition to novel acyl-CoA dehydrogenases. Here we show that the three proteins from the undecylprodigiosin and pyoluteorin biosynthetic pathways are sufficient for the conversion of L-proline to pyrrolyl-2-carboxyl-S-PCP. This establishes a novel mechanism for pyrrole biosynthesis and extends the hypothesis that organisms use A/PCP pairs to partition an amino acid into secondary metabolism.